Cell surface expression of stem cell antigen-1 (Sca-1) distinguishes osteo-, chondro-, and adipoprogenitors in fetal mouse calvaria.
The flat bones of the skull (calvaria) develop by balanced cell proliferation and differentiation in the calvarial sutures and the bone tips. As the brain grows and the calvaria expand, cells within the sutures must remain undifferentiated to maintain suture patency, but osteoprogenitors also need to be recruited into the osteogenic fronts. The exact identity of calvarial osteoprogenitors is currently not known. We used immunomagnetic cell sorting to isolate Sca-1+ and Sca-1(-) cells from fetal mouse calvaria and determined their differentiation potential in in vitro differentiation asssays and in vivo subcutaneous transplantations. Cells within the Sca-1+ cell fraction have a higher adipogenic potential, whereas cells within the Sca-1(-) cell fraction have a higher osteogenic and chondrogenic potential. The Sca-1(-) fraction retains its chondrogenic potential after in vitro expansion but not its osteogenic potential. The Sca-1+ fraction does not retain its adipogenic potential after in vitro expansion. Subcutaneous transplantation resulted in islands of bone and cartilage in implants that had been seeded with Sca-1(-) cells. In conclusion, immunomagnetic cell sorting with Sca-1 antibodies can be used to separate a Sca-1+ cell fraction with adipogenic potential from a Sca-1(-) cell fraction with osteogenic and chondrogenic potential. Isolation of pure populations of calvarial adipoprogenitors, osteoprogenitors, and chondroprogenitors will be beneficial for cellular studies of calvarial development, adipogenesis, osteogenesis, and chondrogenesis. Calvaria-derived osteogenic cell populations may be useful in craniofacial tissue regeneration and repair.